LINEAR MOTOR 
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Field of the Invention 

The present invention relates to a linear motor, 
and more particularly, to a linear motor having a 
plurality of permanent magnets assembled with a shaft 
which is moved rotatably and linearly. 

Description of the Background Art 

accordance with a conventional a 
illustrates arrangemen 
linear mq 



and Figure 2 
permanent magnets of the 
of Figure 1 in accordance with the 
I't-io^na^l^a-r-t^^- 5 * 

Generally, as shown in the drawings, a linear 
motor includes a stator 1 and a rotor 2. 

armature coil part lb installed inner si^e-^5f the outer 
case la, a second armature _cp.i-l^part lc installed at one 
side of a support^ffl^^mber Id., 

Tber^rotor 2 includes a shaft 2b and permanent 
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annular type at the inner side of the stator 1, and/the 
second armature coil part lc is also wound 1 in tWe same 
5 annular type as that of the first armature coyL part lb 
at the inner side of the stator 1 but ar/anged in a 
checked pattern in a perpendicular direction to the 
first armature coil part lb. ^ / 

The first armature coil part lb/ is linearly moved, 

10 while the second armature coil pare lc assembled in the 
direction perpendicular to the f/rst armature coil parts 
lb is rotatably moved. And, the first armature coil part 
lb and the second armature/ coil part lc are formed of 
three-phase (U, V, W, U' , /V' , W ) coils. 

15 However, in the yase that the first and the second 

armature coil parts To and lc adopt the three phases, in 
the conventional/ linear motor, the plurality of 
permanent magnets corresponding to the first armature 
coil part, tbat i- s ' the linear movement portion, and the 

20 second amature coil part, that is, the rotation 
movement/ portion, are arranged and assembled in a 
checkea pattern on the outer circumferential surface of 
a simgle shaft. ( Thus, when the shaft is linearly moved, 



addition, since assembling the ^^i^&Ttent^ magnets in ~"~the 
checked patt6jpi~--Hr§^ very difficult, its^ operation 

SUMMARY OF THE INVENTION 



to provide a linear motor in which a plurality /of 
permanent magnets arranged and assembled on the/ outer 
circumferential surface of a shaft are divided into a 
first permanent magnet part, a linear movement zone, and 
a second permanent magnet part, a rotation movement zone, 
in a manner of being corresponded/ to a first armature 
coil part and a second armature coil part as divided 
into a rotation movement zone and a linear movement zone, 
to thereby precisely control linear movement thereof 

To achieve those and other advantages and in 
accordance with th^ purpose of the present invention, as 
embodied and broadly described herein, there is provided 
a linear rtfotor including: an outer case; a stator 
installed at the inner side the outer case and having a 
fir^c and a second armature coil parts; a first to a 
ji^ir:rd™~™i^ 



first permanent magnet part having a ^^l^falAty of 
permanent magnets assembled in a.^^-type at the outer 
circumferential surfac^^eef - " the first shaft; and a second 
5 permanent mago^^^part having a plurality of permanent 
magnet^ assembled at the outer circumferential surface 

The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
10 apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings . 



BRIEF DESCRIPTION OF THE DRAWINGS 

15 

The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
20 and together with the description serve to explain the 
principles of the invention. 
In the drawings : 
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Figure 2 illustrates arrangement of permanent 

magnets of the linear motor of Figure 1 in accordance 

with the conventional art; 

Figure 3 is a sectional view of a linear motor in 
5 accordance with the present invention; 

Figure 4A is a perspective view of a stator of the 

linear motor of Figure 3 in accordance with the present 

inventions- 
Figure 4B is a perspective view of a rotor of the 
10 linear motor of Figure 3 in accordance with the present 

inventions- 
Figure 5A is a side-sectional view of the stator 

of the linear motor of Figure 3 in accordance with the 

present invention; and 
15 Figure 5B is a side-sectional view of the rotor of 

the linear motor of Figure 3 in accordance with the 

present invention . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

Reference will now be made in detail to the 
preferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings . 



perspective view of a stator of the linear motOT of 
Figure 3 in accordance with the present/invention, 
Figure 4B is a perspective view of a->rt5tor of the linear 
motor of Figure 3 in acc^dance with the present 
invention, Figure 5A a side-sectional view of the 

stator of the liprdar motor of Figure 3 in accordance 
with the present invention, and Figure 5B is a side- 
sectioKcTl view of the rotor of the linear motor of 
1 0 J^3^g K U , '^i? , e™ i ^^ 

As shown in Figure 3, a linear motor of the 
present invention includes a stator 10 and a rotor 20. 

With reference to. Figures 3 and 4A, the stator 10 
includes a first armature coil part 12 disposed at one 
15 side of an outer case 11 and a second armature coil part 
13 disposed at a predetermined distance from the first 
armature coil part 12. 

armature coil part 13 are formed in a similar ^stj^utfrure 
20 to that of the armature coil parts o f^fe-tte conventional 
linear motor. 

Namely^^ armature coil part 12 is 

dispose^^iTn the annular type to fit the outer case 11, 
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first armature coil part 12. A reference numeral JA of 
^" Figure 3 denotes a support member. 

With reference to Figures 3 and^^, the rotor 20 
5 includes a first through a thj^cT shafts 21, 22 and 23 
insertedly disposed in^the outer case 11, a first 
permanent magnet Jf^Ca disposed in a ring type on the 
outer circumferential surface of the first shaft 21 and 
a se'oond permanent magnet 23a disposed on the outer 

P 

1 0 ^i&asjQ^m^^ 

The first and the second permanent magnet 21a and 
23a are positioned to be corresponded to the first and 
the second armature coil parts 12 and 13, respectively. 

15 first through the third shafts 21, 22 and 23 to 

indicate a linear movement zone, a neutral/fone, and a 

rotation movement zone. 

As shown in Figures 5A, N pole, S pole, N 

pole and S pole of t^e^^first permanent magnet 21a are 
20 arranged in ^a^ring type on the outer circumferential 

surf^/of the first shaft 21 in the horizontal 

The N pole, S pole, N pole and S pole of the 
second permanent magnet 23a are arranged on the outer 
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circumferential surface of the third shaft 23 in the 
vertical direction in the rotation movement zone. 

permanent magnet 21a and the second permanent magnet 23a, 
5 having a predetermined interval therebetween./ The 
neutral zone corresponds to the second shaft 22 j^s shown 
in Figure 4B. 

As to the linear motor of the present invention 

~ ed as described above - since / e rotor 20 is 

10 formed to be coaxial with the first /through the third 
shafts 21, 22 and 23, its precision/ can be drastically 
improved compared with that of t^fte conventional linear 
motor. 

In other words, in ca&6 of the conventional linear 
15 motor, the shaft for the/ linear movement zone and the 
shaft for the rotation/ movement zone are junctioned for 
use, but comparatively, in case of the linear motor of 
the present invention, the plurality of permanent 
magnets formed/on the outer circumferential surface of 
20 the shaft a/e divided into the first permanent magnet 
21a, the ylinear movement zone, and the second permanent 
magnet /23a, the rotation movement zone, and the first 
permanent magnet 21a is formed in a ring type to be 



rv can be improved. In addition, the u p^™arnent magnet to be 
assembled in the^ofesrtion movement zone of the shaft can 

5 As so far described, according to the linear motor 

of the present invention, the first permanent magnet and 
the second permanent magnet are separately constructed 
on the outer circumferential surface of the shaft to be 
assembled, so that the linear movement of the linear 
10 motor can be precisely controlled when the linear motor 
is linearly moved, and the permanent magnet to be 
assembled at the rotation movement zone can be attached 
later. 

As the present invention may be embodied in 
15 several forms without departing from the spirit or 
essential characteristics thereof, it should also be 
understood that the above-described embodiments are not 
limited by any of the details of the foregoing 
description, unless otherwise specified, but rather 
20 should be construed broadly within its spirit and scope 
as defined in the appended claims, and therefore all 
changes and modifications that fall within the meets and 
bounds of the claims, or equivalence of such meets and 
bounds are therefore intended to be embraced by the 
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appended claims. 
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